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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

1.0 INTRODUCTION

Acute and chronic whole effluent toxicity tests were conducted using effluent samples collected
from Shell Harbor Island Oil Refinery in July 2008. Acute bioassays were conducted using the
test organisms Menidia beryllina (inland silverside) and Americamysis bahia (a mysid shrimp and
formerly known as Mysidopsis bahia). Chronic testing was conducted using A. bahia and
Atherinops affinis (Pacific topsmelt). Testing was performed at Nautilus Environmental’s
Washington Laboratory located in Tacoma, Washington.

20 METHODS
2.1 Sample Collection and Transport

Effluent samples were collected into LDPE cubitainers by PES Environmental personnel. The
samples were packed in coolers containing ice and transported to Nautilus the days of
collection. Appropriate chain-of-custody procedures were employed during collection and
transport.

2.2 Sample Receipt

Nautilus staff checked the samples immediately after arrival at the laboratory and verified they
were in good condition and matched information provided on the chain-of-custody forms.
Receipt temperatures were measured and recorded on the chain-of-custody form for each
sample. Standard water quality parameters consisting of dissolved oxygen (DO), pH,
conductivity, alkalinity, hardness, total chlorine, and total ammonia were measured and
recorded on a sample check-in sheet provided in Appendix F. Samples were stored at 4°C in
the dark until used for testing.

2.3 Test Methods
Acute toxicity tests were conducted using M. beryllina and A. bahia according to procedures
presented by USEPA (2002a). Chronic toxicity tests were conducted according to USEPA

(2002b) procedures for A. bahia and USEPA (1995) procedures for A. affinis. Test methods are
summarized in Tables 1 through 4. The methods are the most recently published EPA methods.

Nautilus Environmental 1
Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 1. Summary of methods for the 48h Americamysis bahia acute survival test.

Test initiation date and time 7/15/2008; 1500h

Test termination date and time 7/17/2008; 1400h

Test organism Americamysis Bahia

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 3 days post hatch

Test duration 48 hours with solution renewal at 24 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 250 mL plastic cup

Test solution volume 200 mL

Test temperature 251+1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 30+2ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration Sample aerated prior to dilution preparation

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls > 90% survival

Reference toxicant Copper chloride

Table 2. Summary of methods for the 96h Menidia beryllina acute survival test.

Test initiation date and time 7/15/2008; 1615h

Test termination date and time 7/19/2008; 1630h

Test organism Menidia beryllina

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 10 days post hatch

Test duration 96 hours with solution renewal at 48 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 1L glass jar

Test solution volume 250 mL

Test temperature 20+ 1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 3012 ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration Sample aerated prior to dilution preparation

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls > 90% survival

Reference toxicant Copper chloride

Nautilus Environmental 2

Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 3. Summary of methods for the Americamysis bahia 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber and solution volume
Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criteria for controls
Reference toxicant

7/15/2008; 1430h

7/22/2008; 1430h

Static renewal

Survival and growth at 7 days
Americamysis bahia

Aquatic BioSystems; Fort Collins, CO

7 days post-hatch

Artemia nauplii, twice daily

250 mL plastic cup

200 mL

26+ 1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control

5

8

16 hours light/8 hours dark

Sample aerated prior to dilution preparation
EPA-821-R-02-014

2 80% survival; average dry weight > 0.20 mg
Copper chloride

Table 4. Summary of methods for the Atherinops affinis 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criteria for controls
Reference toxicant

7/15/2008; 1445h

7/22/2008; 1330h

Static renewal

Survival and growth at 7 days

Atherinops affinis

Aquatic BioSystems; Fort Collins, CO

10 days post-hatch

Artemia nauplii, twice daily

1 L plastic cups

500 mL

20+ 1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control

5

5

16 hours light/8 hours dark

Sample aerated prior to dilution preparation
EPA-600-R-95-136

2 80% survival; average dry weight > 0.85 mg
Copper chloride

Nautilus Environmental
Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

3.0 RESULTS

Details of standard water quality measurements conducted upon receipt of samples are
provided in Table 5.

Table 5. Sample information.

Sample ID Wet Test-1-071408 Wet Test-2-071608 Wet Test-3-071808
Nautilus Log-In Number 08-194 08-195 08-203

Collection date and time 7/14/2008; 1000h 7/16/2008; 0900h 7/18/2008; 0915h
Receipt date and time 7/14/2008; 1040h 7/16/2008; 1005h 7/18/2008; 1055h
Receipt temperature (°C) 19.8 9.1 10.0

Dissolved oxygen (mg/L) 48 4.5 44

pH 6.94 6.76 6.93

Conductivity (pS/cm) 20 86 85

Hardness (mg/L CaCO3) 4 56 56

Alkalinity (mg/L CaCOs) 56 48 52

Total Chlorine (mg/L) <0.03 <0.03 <0.03

Total Ammonia (mg/L) <1.0 <1.0 <1.0

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for A. bahia
and M. beryllina, respectively. Results are summarized in Table 6.

The mysid shrimp test involved a 48-hour static-renewal exposure to the effluent. The endpoint
for this test was survival at the end of the 48-hour exposure. Mysid survival was significantly
reduced in the 100 percent sample concentration as compared to the laboratory control.
However, the difference was less than 10 percent, and adjusting the level of significance to 0.01
for the small difference in response indicates the difference was not statistically significant.
There was no toxicity at any concentration in the Menidia acute test.

Nautilus Environmental 4
Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 6. Summary of results for the acute toxicity tests.

Species Concentration Percent Significance = NOEC2 LOEC) LCso
(%) Survival Level (% (% (%
effluent)  effluent) effluent)
A. bahia 0.0 100 0=0.05 50 100 >100
(mysid shrimp) 6.25 100 «=0.01 100 >100 >100
125 97.5
25 95.0
50 97.5
100 925
M. beryllina 0.0 97.5 a=0.05 100 >100 >100
(silverside 6.25 92.5
minnows) 125 95.0
25 97.5
50 97.5
100 90.0

aNo Observed Effect Concentration, PLowest Observed Effect Concentration

Results for the chronic toxicity tests are summarized in Table 7. The A.bahia and A. affinis tests
involved a 7-day static-renewal exposure to the effluent. The endpoints for these tests were
survival and growth (evaluated on the basis of dry weight divided by initial count) at the end of
the 7-day exposure.

For the mysid shrimp test, the highest concentration with no observed effect (NOEC) was 100
percent sample for survival. Mysid growth was significantly reduced in the 50 percent test
concentration compared to the laboratory control. The difference was less than 20 percent,
however, and adjusting the level of significance to 0.01 for the small difference in response
indicates the difference was not statistically significant.

For the Pacific topsmelt test, no statistically significant difference in response occurred in any

concentration relative to control data for either survival or growth, including the acute and
chronic critical effluent concentrations (ACEC and CCEC) of 100 percent sample.

Nautilus Environmental 5
Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 7. Summary of results for the chronic toxicity tests.

Test Species Endpoint NOEC2 LOECP
(% effluent) (% effluent)
Survival 100 >100
A. bahia (mysid shrimp) Growth (a=0.05) 25 50
Growth (¢=0.01) 100 >100
; Survival 100 >100
A. affinis (topsmelt) Growth 100 >100

aNo Observed Effect Concentration, b Lowest Observed Effect Concentration

40 QA/QC

The samples were received in good condition and within the temperature range specified by
WDOE (2005). The toxicity tests met all acceptability criteria for performance of control
organisms. The sample was aerated prior to test initiation and renewals, in order to avert low
dissolved oxygen concentration in the tests due to low dissolved oxygen levels in the client
sample. For the mysid chronic test, replicate 6 in the 6.25 percent sample concentration was
analyzed with a starting number of 4 instead of 5 animals, due to one fatality not related to
sample toxicity. There were no other deviations from the protocols and all water quality
parameters remained within the ranges specified in the corresponding test methods throughout
the tests.

Results for the reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 8. The results for the reference toxicant tests fell
within the acceptable range of mean + two standard deviations of historical test results,
indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients
of variation (CV) for the tests are also shown in the table.

Table 8. Reference toxicant test results.

ECso Acceptable Range CV

Species Date initiated Endpoint {og/Leapper) (ig/L eoppes) (%)
A. bahia 7/16/2008 48h Survival 269 33.2-825 46.1
M. beryllina 7/16/2008 96h Survival 283 44.2-413 40.3
A. bahia 7/23/2008 7d Survival 238 131475 284
A. bahia 7/23/2008 Growth 221 144-372 221
A. affinis 7/23/2008 7d Survival 48.7 31.7-143 31.9
A. affinis 7/23/2008 Growth 53.6 26.9-153 35.0
Nautilus Environmental 6
Washington Laboratory
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July 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island
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Appendix A
Americamysis bahia (Mysid Shrimp) Acute Toxicity Test
Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 31 Jul-08 16:07 (p 1 of 1)
Link/Link Code: 18-2956-1945/0807-T024
Mysid Acute Nautilus Environmental WA
T
Test Run No: 14-2399-4093 Test Type: Survival (48h) Analyst:  Indira Santiago
Start Date: 15 Jul-08 15:00 Protocol: EPA/821/R-02-012 (2002) Diluent:  Artificial Saltwater
Ending Date: 17 Jul-08 14:00 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 47h Source:  Aquatic Biosystems, CO Age: 3d
Sample No:  21-2313-1954 Code: 08-194 Client:
Sample Date: 14 Jul-08 10:00 Material:  Oil Refinery Effluent Project:
Receive Date: 14 Jul-08 10:40 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 29h (19.8 °C) Station:
e
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
02-8730-8475 48h Survival Rate < 0.01100 > 100 N/A 9.64% Dunnett's Multiple Comparison Test
05-6868-5388 x 00550 100 70.7 7.46% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No Endpoint Effect-% Conc-% 95% LCL 95% UCL Method
02-3772-4859 48h Survival Rate 25 >100 N/A N/A Linear Interpolation (ICPIN)
50 > 100 N/A N/A
48h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev  CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 o] 0.0% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% 0.0%
12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
25 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% 5.0%
50 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
100 _ 4 0.925 0.906 0.944 0.9 1 0.00913 0.05 5.41% 7.5%
48h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
6.25 1 1 1 1
12.5 1 0.9 1 1
25 1 0.9 1 0.9
50 1 1 1 0.9
100 0.9 0.9 1 0.9

000-089-163-1
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CETIS Analytical Report Report Date: 31 Jul-08 16:07 (p 1 of 4)

Link/Link Code: 18-2956-1945/0807-T024

Mysid Acute Nautilus Environmental WA
Analysis No: 02-8730-8475 Endpoint: 48h Survival Rate ‘ CETIS Version: CETISv1.6.3
Analyzed: 31 Jui-08 16:06 Analysis: Parametric-Control vs Treatments Officlal Resuits: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T Not Run 100 >100 N/A 1 9.64%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(1%)
Dilution Water 6.25 0 3.21 0.157 0.8330 Non-Significant Effect

12.5 0.832 3.21 0.157 0.4980 Non-Significant Effect

25 1.66 3.21 0.157 0.1790 Non-Significant Effect

50 0.832 3.21 0.157 0.4980 Non-Significant Effect

100 25 3.21 0.157 0.0422 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0453722 0.0080744 5 1.89 0.1460 Non-Significant Effect
Error 0.0863178 0.0047954 18
Total 0.13169 0.0138699 23

———— e e e

ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%)
Variances Mod Levene Equality of Varianc 1.13 425 0.3790 Equal Variances
Distribution Shapiro-Wilk Normality 0.943 0.1880 Normal Distribution

48h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% 0.0%
12.5 4 0.975 0.956 0.994 0.9 1 0.00928 0.05 513% 2.5%
25 4 0.95 0.928 0.972 0.9 1 0.0107 0.0577 6.08% 5.0%
50 4 0.975 0.956 0.994 0.9 1 0.00928 0.05 513% 2.5%
100 4 0.925 0.906 0.944 0.9 1 0.00928 0.05 541% 7.5%
————— e e e e
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
6.25 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
12,5 4 1.37 1.34 14 1.25 1.41 0.0151 0.0815 594%  2.89%
25 4 1.33 1.29 1.37 1.25 1.41 0.0175 0.0941 707% 5.77%
50 4 1.37 1.34 14 1.25 1.41 0.0151 0.0815 594%  2.89%
100 4 1.29 1.26 1.32 1.25 1.41 0.0151 0.0815 6.32% 8.66%
000-089-163-1 CETIS™ v1.6.3revG Analyst: L QA:_MQ(_/_

HI-SHELL001187



CETIS Analytical Report Report Date: 31 Jul-08 16:07 (p 2 of 4)
Link/Link Code: 18-2956-1945/0807-T024

| Mysid Acute Nautilus Environmental WA

Analysis No: 02-8730-8475 Endpoint: 48h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 16:06 Analysis: Parametric-Control vs Treatments Official Resuits: Yes

Graphics
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CETIS Analytical Report Report Date: 31 Jul-08 16:07 (p 3 of 4)

Link/Link Code: 18-2956-1945/0807-T024
Mysid Acute Nautilus Environmental WA
Analysis No: 05-6868-5388 Endpoint: 48h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 13:52 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Ait Hyp Monte Carlo NOEL LOEL TOEL TU PMSD T
Angular (Corrected) C>T Not Run 50 100 70.7 2 7.46%
= ——————————————— =L ___ L=~ —
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%)
Dilution Water 6.25 0 2.41 0.118 0.8330 Non-Sighnificant Effect
12.5 0.832 2.41 0.118 0.4980 Non-Significant Effect
25 1.66 2.41 0.118 0.1790 Non-Significant Effect
50 0.832 241 0.118 0.4980 Non-Significant Effect
100* 25 2.41 0.118 0.0422 Significant Effect
—_—
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0453722 0.0090744 5 1.89 0.1460 Non-Significant Effect
Error 0.0863178 0.0047954 18
Total 0.13169 0.0138699 23
—— e e e e e e e e e
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%)
Variances Mod Levene Equality of Varianc 1.13 4.25 0.3790 Equal Variances
Distribution Shapiro-Wilk Normality 0.943 0.1880 Normal Distribution
48h Survivai Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% 0.0%
12.5 4 0.975 0.956 0.994 0.9 1 0.00928 0.05 6.13% 2.5%
25 4 0.95 0.928 0.972 0.9 1 0.0107 0.0577 6.08% 5.0%
50 4 0.975 0.956 0.994 0.9 1 0.00928 0.05 513% 2.5%
100 4 0.925 0.906 0.944 09 1 0.00928 0.05 541% 7.5%
e e e e e —
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
6.25 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
12.5 4 1.37 1.34 14 1.25 1.41 0.0151 0.0815 594%  2.89%
25 4 1.33 1.29 1.37 1.25 1.41 0.0175 0.0941 707%  5.77%
50 4 1.37 1.34 1.4 1.25 1.41 0.0151 0.0815 5.94%  2.89%
100 4 1.29 1.26 1.32 1.25 1.41 0.0151 0.0815 6.32%  8.66%
000-089-163-1 CETIS™ v1.6.3revG Analyst_#5  QA__MAL
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CETIS Analytical Report Report Date: 31 Jul-08 16:07 (p 4 of 4)
Link/Link Code: 18-2956-1945/0807-T024

Mysid Acute Nautilus Environmental WA

Analysis No: 05-6868-5388 Endpoint: 48h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 13:52 Analysis: Parametric-Control vs Treatments Official Resulits: Yes
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CETIS Analytical Report Report Date: 31 Jul-08 16:07 (p 1 of 1)

Link/Link Code: 18-2956-1945/0807-T024
Mysid Acute Nautilus Environmental WA
Analysis No: 02-3772-4859 Endpoint: 48h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 13:53 Analysis: Linear Interpolation (ICPIN) Official Resuits: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 7055475 280 Yes Two-Point Interpolation

e e e e e e e,
Point Estimates

Effect-% Conc-% 95% LCL 95% UCL

25 > 100 N/A N/A
50 > 100 N/A N/A
48h Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff% A B
0 Dilution Water 4 1 1 1 0 0 0.0% 0.0% 40 40
6.25 4 1 1 1 0 0 0.0% 0.0% 40 40
12.5 4 0.975 0.9 1 0.00913 0.05 5.13% 2.5% 39 40
25 4 0.95 0.9 1 0.0105 0.0577 6.08% 5.0% 38 40
50 4 0.975 0.9 1 0.00913 0.05 5.13% 2.5% 39 40
100 4 0.925 0.9 1 0.00913 0.05 5.41% 7.5% 37 40
_—\
48h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
6.25 1 1 1 1
12.5 1 0.9 1 1
25 1 0.9 1 0.9
50 1 1 1 0.9
100 0.9 0.9 1 0.9
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Saltwater Acute

48 Hour Toxicity Test Data Sheet

Nautilus Environmental

Client: \= N\ C Start Date & Time: ] / s5/o¥ 15pp
Sample ID: et est V- a1 End Date & Time: _"7/[{/0¢ 1400
Test#_ o Lol - Tol2Y Test Organisms: Ammcic_amus':s NoNue,
Conc. Number of Dissolved Oxygen pH Salinity Temperature Mean
or Live Organisms (mg/L) (units) (ppt) (°C) Percent
Rep {Cont. Fin. | Init. : Fin. | Init Fin. | Init. Fin. | Init. Survival
@ # # 0 24 | 48 0 24 24 48 I¥] 0 24 24 48 El O 24 24 48 0 24 24 48
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4195 0] 1011 s
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Dilution Water Batch #: Q,S ﬂ A:S W

0 hrs:
24 hrs.
48 hrs.

Comments:

HI-SHELL 001192

Sample Description:

SQW«?LQ aerated prionto ddoriens Organism souroe:_AﬁS

Date Received:

Date of Hatch: /12 fo&

QA check: __ |45

Nautilus Environmental
5009 Pacific Hwy. E. Suite 2
Tacoma, WA 98424

(253) 922-4296




Appendix B
Menidia beryllina (Silverside Minnows) Acute Toxicity Test
Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 31 Jul-08 14:06 (p 1 of 1)

Link/Link Code: 07-9006-9783/0807-T025

Inland Silverside 96-h Acute Survival Test Nautilus Environmental WA
Test Run No: 19-4002-8835 Test Type: Survival (96h) Analyst: Indira Santiago
Start Date: 15 Jul-08 16:15 Protocol: EPA/821/R-02-012 (2002) Diluent:  Arificial Saltwater
Ending Date: 19 Jul-08 16:30 Species: Menidia beryllina Brine: Crystal Sea Marine Mix
Duration: 4d Oh Source:  Aquatic Biosystems, CO Age: 10d

e = e e e e e
Sample No:  21-2313-1954 Code: 08-194 Client:
Sample Date: 14 Jul-08 10:00 Material:  Oil Refinery Effluent Project:
Receive Date: 14 Jul-08 10:40 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 30h (19.8 °C) Station:

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method
18-3539-2395 96h Survival Rate 100 >100 N/A 12.8% Dunnett's Multiple Comparison Test
Test Acceptability
Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision
18-3539-2395 96h Survival Rate Control Resp 0.975 0.9-NL Yes Passes acceptability criteria
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Ditf%
0 Dilution Water 4 0.975 0.856 0.994 0.9 1 0.00913 0.05 5.13% 0.0%
6.25 4 0.925 0.889 0.961 0.8 1 0.0175 0.0957 10.4% 5.13%
12.5 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% 2.56%
25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 0.0%
50 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 0.0%
100 4 0.9 0.857 0.943 0.8 1 0.0211 0.115 12.8% 7.69% ‘
96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 0.9
6.25 1 0.8 0.9 1
12.5 0.9 1 1 0.9
25 1 0.9 1 1
50 0.9 1 1 1
100 0.8 1 0.8 1

000-089-163-1 CETIS™ v1.6.3revG Analyst: Eﬁ QA: ﬂan‘-
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Nautilus Environmental

Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Client: - [5
Sample ID: _WsT Teat | - 0FHOK

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Start Date & Time: /1504 1615
End Date & Time: __2/|2[0¥ (030D

Test# o3-6€ RST7T-T0ZS Test Organism:
Nautilus Check-in#. pg- /G<f
D.O. pH Number of
Sample (mg/L) (mg/L) _ Sample | Rep|Cont Live Organisms
Conc.or@ [init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc. o@ # | # 0 24 | 48 | 72 | 96
0 |24 | 48148 | 72196 ] 0 | 24| 48| 48| 72 | 96 CoN 111 lo (0] Io {o 10
con .4|C3 (4.5 (6.4 |6-D6.2 18548 |5.01|2.73]8.4] o] 2 |25 lo {lo [ |0 pFw
¢ 6. 1160 6.7 162 |02 |03 18.54|8A718 Ip |834 |8.4513.11 3o |0 |w Jo [0
125 W46 16.2 4790 L.¥[€.53123) [S.1) [8.71 [8.43]F. 12 4 |71l [0 {a 199
25 e.H€) 161 162 l6.2]6A]x.5012812.14 |$.00 [8.20]F. 25 [ 1]1a ]l Jie [ 1p [j0 |0
50 L.516] 160 |6£ H .16 |2.5518.23/3 .+ 23|l |19 [72 |
[00 b. 1163 162 ¢ 6. 231815 8. 1F8.22.[8.1(0 [315 31yl 19 |19 19
*68 — 4 1m@llo [Jjo | p | |¢O
Salinity Test Temperature 12.5 1123 10 10 9 9 g
Sample t (°C) 2 l2o | I o 16 |10 /0
Conc. or@ Init. Fin. | Init. | Pir, | Fin. | Init. Fin. | Init. Fin. 3 | /7 0 I[o] 1) Lo V1%
0 |24 )| 48 | 48| 72| 96 O | 24| 48 | 48| 72| 96 4 22 " 9 q 9 H
coN 23.31354 [28.2]24.4129.0|23910. 4| K9 205205 |20.1 [20.0 25 11l [Jo T w l1p 14O
.26 5| R 283 2. { [235120.0]303[20.3 [70.4 |2p.0 | 20. 2 1 o JJo 14 {9 |1
12.5 28.438 7125 4[24 L [29. | | 584} 30.2]302 [z0.0 [20.4 [20-1 155 314 1o [l Tw fio [}
25 71289 129.0122.L129.0129919.9 195 _119.8 |204 120.1 %ﬁi 4 sl [0 Jw [Ip |/
50 £9128% | 74.7|2¢.4 129.0|8-9]19. 5] 203 | [1.£ |20 [20.1 |47 50 1{igJi0 10 [h [l 9
(00 9,9|3299 %lj_isé 8.3129.919.4]300014.%]204 |2p.1 | ;2.7 2 wizllg {Jo | w [mw |0
Tech. Initials |30 | U- @D 31z llo [lo1w 1o | @
Sample Used: | #{ 0g-/9 0% -195 4 124 1lg |10 p 115 é&
10p 112110 Q 0110
2 16110 lo p _|lo (o
N 31¢ 1o ;0 l& %
Dilution Water Batch #: Ai 0N 4 1% 110 o 10 (2] 1o
Tech. Initials N EBICEHE
Sample Description: X -Lo r mlr Organism Source: ABS
Comments: Date Received: 7/65/0%
QA Check: ___ 405 Date of Hatch:  7/S6O%
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Appendix C
Americamysis bahia (Mysid Shrimp) Chronic Test
Statistical Summaries and Raw Bench Sheets
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CETIS 3ummary Report Report Date: 05 Aug-08 07:37 (p 1 of 2)
Link/Link Code: 04-0973-9523/0807-T026
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
s
Test Run No: 04-0345-8018 Test Type: Growth-Survival-Fec (7d) Analyst:  Indira Santiago
Start Date: 15 Jul-08 14:30 Protocol: EPA/821/R-02-014 (2002) Diluent:  Artificial Saltwater
Ending Date: 22 Jul-08 14:30 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 7d Oh Source:  Aquatic Biosystems, CO Age: 7d
Sample No:  21-2313-1954 Code: 08-194 Client:
Sample Date: 14 Jul-08 10:00 Material:  Oil Refinery Effiuent Project:
Receive Date: 14 Jul-08 10:40 Source:  Shell Seattle Terminal (WA0001791)
Sample Age: 28h (19.8 °C) Station:
Sl e L. e —————————————— L ]
Sample Renewals
Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C
1 08-195 16 Jul-08 09:00 16 Jul-08 10:05 17 Jul-08 13:00 9.1
2 08-203 18 Jul-08 09:15 18 Jul-08 10:55 19 Jul-08 13:00 10
Comments: Replicate 6 in the 6.25 percent sample concentration analyzed with starting count of 4 due to one fatality not related to sample
toxicity.
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
13-5330-3560 7d Survival Rate 100 >100 N/A 13.1% Steel Many-One Rank Test
12-0613-3514 Mean Dry Biomass-mg X 0.05 25 50 354 16.7% Dunnett's Multiple Comparison Test
12-1064-7806 A0.0f 100 >100 N/A 21.6% Dunnett's Muitiple Comparison Test
= —————————— s = = —————————
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-%  95% LCL 985% UCL Method
08-0617-7939 Mean Dry Biomass-mg 25 >100 N/A N/A Linear interpolation (ICPIN)
50 >100 N/A N/A
Test Acceptability
Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision
13-5330-3560 7d Survival Rate Control Resp 0.975 0.8-NL Yes Passes acceptability criteria
08-0617-7939 Mean Dry Biomass-mg Control Resp 0.41 0.2-NL Yes Passes acceptability criteria
12-0613-3514 Mean Dry Biomass-mg Control Resp 0.41 0.2-NL Yes Passes acceptability criteria
12-1064-7806 Mean Dry Biomass-mg Control Resp 0.41 0.2-NL Yes Passes acceptability criteria
12-0613-3514 Mean Dry Biomass-mg PMSD 0.167 0.11-0.37 Yes Passes acceptability criteria
12-1064-7806 Mean Dry Biomass-mg PMSD 0.216 0.11-0.37 Yes Passes acceptability criteria
7d Survival Rate Summary
Conc-% Controt Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
6.25 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
125 8 0.95 0.897 1 0.6 1 0.0258 0.141 14.9% 2.56%
25 8 0.925 0.869 0.981 0.6 1 0.0272 0.149 16.1% 5.13%
50 8 0.925 0.886 0.964 0.8 1 0.0189 0.104 11.2% 5.13%
100 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 2.56%
Mean Dry Biomass-mg Summary
Conc-% Control Type Count Mean 96% LCL 95% UCL Min Max StdErr  StdDev CV% Diff%
0 Dilution Water 8 0.41 0.396 0.423 0.352 0.448 0.00668 0.0366 8.93% 0.0%
6.25 8 0.396 0.383 0.409 0.34 0.436 0.00627 0.0343 8.67% 3.42%
12.5 8 0.381 0.35 0.411 0.192 0.472 0.0149 0.0816 21.5% 7.14%
25 8 0.406 0.376 0.436 0.268 0.556 0.0148 0.0811 20.0% 0.92%
50 8 0.33 0.31 0.351 0.264 0.42 0.01 0.0548 16.6% 19.4%
100 8 0.349 0.33 0.367 0.26 0.426 0.00888 0.0486 13.9% 14.9%

000-089-163-1
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CETIS Summary Report Report Date: 05 Aug-08 07:37 (p 2 of 2)
Link/Link Code: 04-0973-9523/0807-T026
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
==
7d Survival Rate Detalil '
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 Dilution Water 1 1 1 1 1 1 0.8 1
6.25 1 1 1 0.8 1 1 1 1
12.5 1 1 1 1 1 0.6 1 1
25 1 0.6 1 1 0.8 1 1 1
50 1 1 1 0.8 0.8 1 1 0.8
100 1 1 0.8 1 1 1 1 0.8
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 Dilution Water 0.448 0.382 0.378 0.4 0.444 0.432 0.352 0.442
6.25 0.376 0.392 0.366 0.436 0.34 0.42 04 0.436
12.5 0.394 0.394 0.38 0.472 0.394 0.192 0.426 0.392
25 0.556 0.268 0.412 0.43 0.362 0.384 0.394 0.442
50 0.346 0.288 0.286 0.39 0.264 0.42 0.346 0.302
100 0.38 0.342 0.26 0.368 0.342 0.356 0.426 0.314

000-089-163-1
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CETIS Ana|ytica| Report Report Date: 31 Jul-08 16:00 (p 1 of 1)
Link/Link Code: 04-0973-9523/0807-T026
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Analysis No: 08-0617-7939 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 14:39 Official Results: Yes

Analysis: Linear Interpolation (ICPIN)

e ——

——
e

b

Linear Interpolation Options

bnausem

X Transform Y Transform Seed

Resamples

ll

Exp 95% CL Method

Linear Linear 5334240 280

Point Estimates

Yes Two-Point Interpolation

Effect-% Conc-% 95% LCL  95% UCL
25 > 100 N/A N/A
50 >100 N/A N/A

Mean Dry Biomass-mg Detalil

Mean Dry Biomass-mg Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.41 0.352 0.448 0.00668 0.0366 8.93% 0.0%
6.25 8 0.396 0.34 0.436 0.00627 0.0343 8.67% 3.42%
125 8 0.381 0.192 0.472 0.0149 0.0816 21.5% 7.14%
25 8 0.406 0.268 0.556 0.0148 0.0811 20.0% 0.92%
50 8 0.33 0.264 0.42 0.01 0.0548 16.6% 19.4%

100 8 0.349 0.26 0.426 0.00888 0.0486 13.9% 14.9%

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 Dilution Water 0.448 0.382 0.378 04 0.444 0.432 0.352 0.442
6.25 0.376 0.392 0.366 0.436 0.34 0.42 04 0.436
12.5 0.394 0.394 0.38 0.472 0.394 0.192 0.426 0.392
25 0.556 0.268 0.412 0.43 0.362 0.384 0.394 0.442
50 0.346 0.288 0.286 0.39 0.264 0.42 0.346 0.302
100 0.38 0342 026 0.368 0.342 0.356 0.426 0.314
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CETIS Analytical Report Report Date: 31 Jul-08 16:00 (p 1 of 3)

Link/Link Code: 04-0973-9523/0807-T026
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautllus Environmental WA
Analysis No: 12-1064-7806 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 15:58 Analysis: Parametric-Contro! vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
irUntransformed C>T Not Run 100 >100 N/A 1 21.6%
e e
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(1%)
Dilution Water 6.25 0.472 2.99 0.0886 0.6580 Non-Significant Effect
12,5 0.986 2.99 0.0886 0.4240 Non-Significant Effect
25 0.126 2,99 0.0886 0.7930 Non-Significant Effect
50 268 2.99 0.0886 0.0214 Non-Significant Effect
100 2.06 2,99 0.0886 0.0820 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0420994 0.0084199 5 239 0.0537 Non-Significant Effect
Error 0.147887 0.0035211 42
Total 0.1899864 0.011941 47
e — L
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%)
Variances Bartlett Equality of Variance 8.99 15.1 0.1090 Equal Variances
Distribution Shapiro-Wilk Normality 0.945 0.0246 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL. Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.41 0.396 0.424 0.352 0.448 0.0068 0.0366 893% 0.0%
6.25 8 0.396 0.383 0.409 0.34 0.436 0.00637 0.0343 867% 3.42%
12.5 8 0.381 0.349 0.412 0.192 0.472 0.0152 0.0816 21.5% 7.14%
25 8 0.406 0.375 0.437 0.268 0.556 0.0151 0.0811 20.0% 0.92%
50 8 0.33 0.309 0.351 0.264 0.42 0.0102 0.0548 16.6% 19.4%
100 8 0.349 0.33 0.367 0.26 0.426 0.00903 0.0486 13.9% 14.9%
Graphics
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CETIS Analytical Report Report Date: 01 Aug-08 09:58 (p 1 of 1)

Link/Link Code: 04-0973-9523/0807-T026

Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Analysis No: 12-0613-3514 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 16:00 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 25 50 354 4 16.7%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%)
Dilution Water 6.25 0.472 2.31 0.0684 0.6580 Non-Significant Effect

12,5 0.986 231 0.0684 0.4240 Non-Significant Effect

25 0.126 2.31 0.0684 0.7930 Non-Significant Effect

50* 2.68 2.31 0.0684 0.0214 Significant Effect

100 2.06 2.31 0.0684 0.0820 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0420994 0.0084199 5 2.39 0.05637 Non-Significant Effect
Error 0.147887 0.0035211 42
Total 0.1899864 0.011941 47
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%)
Variances Bartlett Equality of Variance 8.99 15.1 0.1080 Equal Variances
Distribution Shapiro-Wilk Normality 0.945 0.0246 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% Diff%
0 Dilution Water 8 0.41 0.396 0.424 0.352 0.448 0.0068 0.0366 893% 0.0%
6.25 8 0.396 0.383 0.409 0.34 0.436 0.00637 0.0343 867%  3.42%
12.5 8 0.381 0.349 0.412 0.192 0.472 0.01562 0.0816 215% 7.14%
25 8 0.406 0.375 0.437 0.268 0.556 0.0151 0.0811 200% 0.92%
50 8 0.33 0.309 0.351 0.264 0.42 0.0102 0.0548 16.6% 19.4%
100 8 0.349 0.33 0.367 0.26 0.426 0.00903  0.0486 13.9%  14.9%

Mean Dry Biomass-mg Detall
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8

0 Dilution Water 0.448 0.444 0.442 0.432 0.4 0.382 0.378 0.352
6.256 0.436 0.436 0.42 0.4 0.392 0.376 0.366 0.34
12.5 0.472 0.426 0.394 0.394 0.394 0.382 0.38 0.192
25 0.556 0.442 0.43 0.412 0.394 0.384 0.362 0.268
50 0.42 0.39 0.346 0.346 0.302 0.288 0.286 0.264
100 0.426 0.38 0.368 0.356 0.342 0.342 0.314 0.26
000-089-163-1 CETIS™ v1.6.3revG Analyst;__{ ‘S QA: u n&
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CETIS Analytical Report Report Date: 31 Jul-08 16:00 (p 2 of 3)

Link/Link Code: 04-0973-9523/0807-T026

Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Analysis No: 13-5330-3560 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 14:38 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Rank C>T Not Run 100 >100 N/A 1 13.1%
Steel Many-One Rank Test
Control vs Conc-% Test Stat Critical Ties P-Value Decision(5§%)
Dilution Water 6.25 68 46 2 0.8330 Non-Significant Effect

125 67.5 46 1 0.8170 Non-Significant Effect

25 63.5 46 2 0.6570 Non-Significant Effect

50 60 46 2 0.4880 Non-Significant Effect

100 64 46 2 0.6800 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0258848 0.005177 5 0.319 0.8990 Non-Significant Effect
Error _ 0.6809601 0.0162133 42
Total 0.706845 0.0213903 47

— —_————— e e T e e e e e e e

ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%)
Variances Bartlett Equality of Variance 6.25 151 0.2830 Equal Variances
Distribution Shapiro-Wilk Normality 0.692 0.0000 Non-normal Distribution

7d Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.975 0.948 1 0.8 1 0.0131 0.0707 7.25% 0.0%
6.25 8 0.975 0.948 1 0.8 1 0.0131 0.0707 7.25% 0.0%
12.5 8 0.95 0.896 1 0.6 1 0.0263 0.141 149%  2.56%
25 8 0.925 0.868 0.982 0.6 1 0.0276 0.149 16.1% 5.13%
50 8 0.925 0.886 0.964 0.8 1 0.0192 0.104 11.2% 5.13%
100 8 0.95 0.915 0.985 0.8 1 0.0172 0.0926 9.75%  2.56%
Rank Transformed Summary

Conc-% Control Type  Count Mean 95% LCL 85% UCL Min Max Std Err  StdDev  CV% Diff'%
o] Dilution Water 8 26.6 235 29.7 6.5 29.5 1.51 8.13 305% 0.0%
6.25 8 26.6 235 29.7 6.5 29.5 1.51 8.13 305% 0.0%
12.5 8 26 222 29.8 1.5 29.5 1.84 9.9 38.1%  2.35%
25 8 23.1 18.6 276 1.5 29.5 2.21 11.9 514% 13.1%
50 8 20.9 16.3 254 6.5 29.5 221 11.9 57.0% 21.6%
100 8 23.8 19.7 27.8 6.5 295 1.98 10.6 448%  10.8%

000-089-163-1 CETIS™ v1.6.3revG Analyst: Wé QA: MH4
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CETIS Analytical Report Report Date: 31 Jul-08 16:00 (p 3 of 3)

Link/Link Code: 04-0973-9523/0807-T026
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Analysis No: 13-5330-3560 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 31 Jul-08 14:38 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
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, Client; ,SL‘“ Hkkég v glmﬁ. ' Start Date & Time: 7/[5 1 O‘Z W30

Sample ID: Wek Test~1—- o4O Y Stop Date & Time: ~/23]pF |43p

Test No: ORS1-T0Z2(p Test species: : 5
Nautilus Check-In #: DY ﬂ& o&-195 oX-20%3

Conc. or
CON @
pH

DO (mg/)

Salinity (ppt)
Temperature (°C)

.25
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

DO (mg/l)
Salinity (ppt)
Temperature (°C)

Salinity (ppt)
Temperature (°C)

100
pH 31
DO (mg/l) (5.0
TSalinity (pp:)c) ZQ.w 27 (27
emperature (° 25. Zﬁ‘b = .
Tech Initials: l(%, 145 @](5 L N | 0
2673

:
RRRR
iRl

S
A

S

R

= s

Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Dilution Water Batch #: 029 A5 W

Sample Description: y
Organism Source: B Comments:

Date Received: F15 /0%

Date of Hatch: + [z /0%

QA Check: 125
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: 2’45“ " :Hz{bc [EM nd Test Number: 0807 — TO2
D
Sample ID: Wet Test | 078714 »%
Conc. or | Cont. | Rep. Days Mean %
12 o i 5 Survival
CON 4 SR
3
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25
13
2.1
s
26
(.25 9
4£
4|
43

*

2.5 24

o
XN WA N B W =R AN N|E | WIN|=IRB]I|A]|N|E|RW[N] -
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Technician Initials
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Feeding Times: 0 1_9192 %15 39004 £3p 5 84S 6_ZI3
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Comments: ¥ ove Oesd obove \osler Line
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: g : H Haih, tﬁ l " z{ Test Number: 807 - 102
Sample ID: WEer 1ef—1-07/40%

Conc. or | Cont. Mean %
@ ! : ; i - B Survival
25 33 :

4o

3

16

4

30

'.’-

23

50 42

10

32

M

18

4¢

26

Z

(00 l

22

20

22

44

H

25

2%

Technician Initials 105

~
()
i

=
)

UGG

QR R SN S (Y 8

o [ [ ey

Iy QG\U\IG\Q\U‘\ \

XN A AN W= AN R W N =ICO|A[ANN]|H W] —-
i iftiihihif i nja e

SN A=A NI A ANA A
)

S QTG 22 (YO IO

B e L P Y

1 WU NGO RICE

D NN AR VNN

Rﬁmnmmtmmimm::mqmmmhtwmmq

Db lem n e i el o

L)

Feeding Times: 0 1515 2 815 3 99p 4 S3p 5 945 6 8IS
o0 WWHS lues WHS 115 1S3

QA check 105

Comments:
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Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: SL;,H Hm:émc Zs /Mlg{ Species: Americamysis bahia
Sample ID: Wet 728k - - 071408 Test Number: 08/07 -T026
Conc. or pan wt. | pan + mysid | mysid wt. # |avg. per mysid| avg. per conc.
{7{) Cont. | Rep. (_ng) &n) (mg) |mysids (mg)
On 19 1 1 looHzo |oofdsH ‘
S | 2 lpolke | hoysn
S5 | 3 |02/%9 | 0.04,0% .
25 | 4 |0.0400p |0.04260 . 5
[7 | S5 o4dzlez | D.044S4
2/ | 6 |0.04230|p.04452
451 1 _10-04D02 | 004/35
3Bp| 8 004240 | 0.048] , S
2S5 | 9 | 1 004236 |o04474
44 | 2 90400/ | 004257 7
41 1 3 bodpr7 |0.04250 A 5
43| 4 023725 | 0.0943 ‘
23| 5 |0.04p0 | 0.041/ | 5
|2 6 |0.04]05 | 0.0¢273
15 | 1 _1004(3] | 0.0433(
37 | 8 |0.04004]0.0
(2.6 | 24 | 1 ooz
39 | 2 |0pY263 | 0.0445D
4| 3 |p.o#od] o.ou594 5
471 4 10.0299/]0.04
! 5 00423500443
29 | 6 lpofl24 |90
b 7 _1p. I
3] | 8 0‘?@ 0.03(,05 5
Tech Initials: 14S
Date/Time in: 1Y Oven temp. (°C): Qi,n QA Check: M5
Date/Time out: 7 D (ADO Oven temp. (°C): 62
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Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2

Tacoma, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: 51“ M ﬁa Vém: [5 Za: A ' Species: Americamysis bahia
Sample ID: wiet Test -1 /07/1Q{ Test Number: 0507—-7?2&
Cong, or pan wt. | pan + mysid | mysid wt. # |avg. per mysid| avg. per conc.
Yo Cont. | Rep. | (gm) (gm) (mg) _|mysids (mg)
25 2% | 1 |0.040¢7 )| 004347
A0 2 [0.09/8% |0.04322 3
(3 1 3 10-04[23 [0.04329
16 | 4 004259 | .04474
g | 5 00335 [0.04039
20 | 6 |0.047225]0.0¢417
7 | 7 {08390 | b.0HI33
27 | 8 |ooduH |p.04335
50 Hz 1 | 002%439| 0.041/2
[0 2 | 904/4,9 | 0-0813
32 | 3 |0.a3995 | 0.041 %8
34 | 4 0.04p94| 0.04799 | 4
/8 | 5 |0.04230|p0452
do | 6 |0.02455 [pp415 :
2o | 1 |o0¥225 | 0.4¥8 5 ;
Z 8 10-0 ;
/0D [ ] 1 O.~04/7§ 0.044:% 5
3% | 2 |0odod | 004245 5 a
20 3 |0.04/25 |0.04254
22 4 1004]lp2 |
4| 5 |Dofrs) 004422 2
4 6 004305 | o pus43
36 | 1 loondod| 004259
28 | 8 -0.0%11 0.04228 :
Tech Initials: 145
Date/Time in: i Oven temp. (°C): [/ S.p QA Check: 74
Date/Time out: 7’};2304{ /650D Oven temp. (°C): _45.7

LA |
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Appendix D
Atherinops affinis (Pacific Topsmelt) Chronic Test
Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 31 Jul-08 14:58 (p 1 of 1)
Link/Link Code: 12-2691-4583/0807-T027

Pacific Topsmeit 7-d Survival and Growth Test Nautilus Environmental WA
Test Run No: 17-1737-0808 Test Type: Growth-Survival (7d) Analyst: Indira Santiago

Start Date: 15 Jul-08 14:45 Protocol: EPA/600/R-95/136 (1995) Diluent:  Artificial Saltwater

Ending Date: 22 Jul-08 13:30 Species: Atherinops affinis Brine: Crystal Sea Marine Mix

Duration: 6d 23h Source:  Aquatic Biosystems, CO Age: 10d

Sample No:  21-2313-1954 Code: 08-194 Client:

Sample Date: 14 Jul-08 10:00 Material:  Oil Refinery Effluent Project:

Receive Date: 14 Jul-08 10:40 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 29h (19.8 °C) Station:

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

17-1439-0657 7d Survival Rate 100 >100 N/A 9.1% Steel Many-One Rank Test

04-2277-9743 Mean Dry Biomass-mg 100 >100 N/A 14.8% Dunnett's Muitiple Comparison Test

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision

17-1439-0657 7d Survival Rate Control Resp 0.96 0.8-NL Yes Passes acceptability criteria
04-2277-9743 Mean Dry Biomass-mg Control Resp 1.65 0.85-NL Yes Passes acceptability criteria
17-1439-0657 7d Survival Rate PMSD 0.091 NL - 0.25 No Passes acceptability criteria

04-2277-9743 Mean Dry Biomass-mg

PMSD

0.148

NL -0.5 Passes acceptability criteria

7d Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
6.25 5 1 1 1 1 1 0 0 0.0% -4.17%
12.5 5 1 1 1 1 1 0 0 0.0% -4.17%
25 5 1 1 1 1 1 0 0 0.0% -4.17%
50 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
100 5 1 1 1 1 1 0 0 0.0% -4.17%
Mean Dry Biomass-mg Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water § 1.65 1.59 1.71 1.5 1.9 0.0289 0.158 9.63% 0.0%
6.25 5 1.71 1.64 1.77 1.47 1.9 0.0321 0.176 10.3% -3.72%
12.5 5 1.67 1.64 1.7 1.58 1.78 0.0143 0.0783 4.69% -1.43%
25 5 1.75 1.68 1.82 1.47 1.98 0.0336 0.184 10.5% -6.39%
50 5 1.56 1.48 1.64 1.23 1.79 0.0391 0.214 13.7% 4.98%
100 5 1.57 1.52 1.62 1.45 1.73 0.0252 0.138 8.81% 4.76%
7d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 1 0.8 1 1 1

6.25 1 1 1 1 1

125 1 1 1 1 1

25 1 1 1 1 1

50 1 1 0.8 1 1

100 1 1 1 1 1

Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §

0 Dilution Water 1.58 1.5 1.56 1.7 1.9

6.25 1.73 1.6 1.9 1.47 1.84

12.5 1.69 1.61 1.58 1.78 1.69

25 1.75 1.98 1.47 1.79 1.76

50 1.56 1.71 1.23 1.79 1.54

100 1.47 1.73 1.45 1.48 1.7

000-089-163-1
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Initial and Final Chemistries

Seven Day Chronic Saltwater Bioassay

Client: Shell Howloe ls)onid StartDate & Time:  7/15 /o€ 1444
Sample ID: J - o Stop Date & Time; 2/2 ¥ (32D
Test No: ORO1-To 21 Test species: o addl i
Nautilus Check-In #: - 6&Z-1948 pL-3p3 ¥
D
Conc. or &) 0 i 2 'S 3 5 6
con it ) mak}: ' i ofinal
pH 29 |8.21 |18.54 | LI | 2.9 %17 8.91] 818 7.% (8.3 [79P1%. i’
DO (mg/l) €6 llolba |30 [0 F.1 |70 €I 5. |47 541‘ 1 5‘?
Salinity (ppt) _ |28.0 [ 285 179.0 |99.0] 8,512 26.5 |49.€ | IR] 12294 pa.0 |29.31244 129.%
Temperature °C) [2p.] [ J0.3[14.9 [3e.7[2p.1120-(0 I‘ﬂ; 20413071203 [20. < [24.012.0 |[Z0 |
ays
0 1 2 3 4 5 6
6.25 : at; 3 1 fine
pH A [£231F.64 [XAB (X X H.1718. 793 | 348 1797 |8.35 [7. Sl
DO (mg/) 6.F |1.217.0 | (.7[7.0|FD T.1 170123 [5.4 (20 |64 ]| LE]| &
Salinity (ppt)  |22.4 |3£.4|28.F 289 [2£.711(78.% |Z4.0 | 8. 29.0 129.1 12421 245 Zzi.l
Temperature (°C) (20.] |3p, 3[20.0 | 20.9 A120.6 M.cli) 204%130.8122.6 (20.9 12l,0 {24.0 {210
ays
0 1 2 3 4 5 6
2.5 . ; - e TG
pH g o283 €.57 [£1\9]|X.615.156]8. ig_m%.m_ 82g 40| & D
DO (mg/}) 66 by LK 1] 7. 0] %1 |21 7] |74 [5F |20 |57 6.8
Salinity (ppt) __ 128.3J18.9129.5 | 28.7|28.7]|2b. M% 61 290129.6 |29.1 (29212945 [24.2
Temperature (°C) (Zp.1 [dp.2119.4 | 3¢ .1.119.9 (20 M‘(g 0.6 120.6 120.8 [ 21.01209120.9
ays
0 1 2 3 4 5 6
75 ‘ 7B i
pH £.55 [£.25/8.96 | K. 3D A2 8. mja | 397 [8.07F |42 (1.9 19.9D | DB,
DO (mg/l) 64 {62164 (.10 327 _gﬁ‘l 59 6.4 53 9
Salinity (ppt)_ | 26.3 | 25. (p|28.6 | 29,31 2821289 %,1 %5 9124.2128.9 | 2T1.1[24.5123.
Temperature (°C) [19.£ [J20.3(20.0 [2p.8119.(o{20:% .cg (20 [20.¢4 1207 | H.0130% (21D
ays
0 1 2 3 4 g 6
50 H ! i . AL :
pH g 1£.31 4. R | XUyl 8. .25 8,00 | 343 [g.0F £.47 .40 9. 05
DO(mgh) (¢4 (Laq Z/1 .5 g.g %' ;;% _g%: _%r ;sq.,xz %}_ 5‘:,'% KA
Salinity (ppt) 283.%| 8.4 2%.% (281 2%A| 29. . £ s ! ] | 24 ‘
Temperature °C) |4.€ [29.2.120.0 [3p.5119.6:{ 205]19.(p m.a_ﬁ 20.F120.5 'zi@.q 4.0 121.0
Days
0 1 2 3 4 5 6
100 , ) s i i
pH '.5 8-) -5? &31 g\‘x 5-60 4 T. ? g.Oﬂ g-g!{ A"l ‘
DO (mg/l) 6.F (o] | 7.5 [lo-le | 4,971 %F 90 |12 15.¢€ (22 a|159
Salinity (ppt) J 13841749 [29.7]|239.4|249. 71 %% 3 1.5 |728.4 aD%‘Z_g 2./
Temperature °C) |/4. ' .6 %.5 lq.u% 19.5 %%1_ 9 i{zp.£120.3 12091209 [2].0
Tech Initials: J{;— &l Y- RN (W, [C)] A AR AN EEY
Nautilus Environmental
Washington Laboratory

Sample Description:
Organism Source:
Date Received:

5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

QA Check: (£S

Dilution Water Batch #: 024 A%
5 [(, ‘o 0 oS
Comments:
F/5/0% '
F/% /0%

Date of Hatch:

HI-SHELL001212




Nautilus Environmental Raw Data Sheet

Washington Laboratory Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Tacoma, WA 98424 Larval Survival
Client Name: Skl Havlowls | M,,( Test No.: JB07 - 17021
Sample ID: wetTesk- | ~O4 %
Conc. Mean %
or &) |Cont|Rep. [FE 12 5 T | Survival
coN 15 | 1 > | s 1l g lg |5 1% 15
28| 2 518 15 1g 185 15 |6
g 3] 5] 15 g6 15 |5
141 5]s15 45&ls |35 |5
22| S S 1S5 151515 |15 |15
6.25 31 1] 51s 18 |lg|6 (5 |5
g1 2|5 15|85 1g15 515
4135|515 |16 |5 |5
]l 4]5]ss|5]ls (b |51
23| 5 | 51 s 145 15 S 15
25 |9 | 1515|515 |4 |5 |5
25 | 2 5115l |85 15 1|5
h | 3 | 5195|4516 |65 |95
! 4 515 lg S ls I 2
#1515 51517515 5]
75 26 | 1 5151519 |6 |5 1S
7 2 5|15 ]1slg!8 |15 |5
24 1 3 5151149 |18 15 |5
b 4 5l lgls |55 15
5 s 51514515 ]85 &5
50 291 1] 5 5 lg |lg |5 |5
30 | 2 5 |4 s lgis |5 1|5
zo| 31 515 516 17T |4
7| 4 5 | ¢ 5 |lg | S 5 | 5
ni1s5|slslglglEls|ls
100 2 |1 ]15]l5 |lAlg |85 s |5
2# 12 | 515 515 |55 |5
iz | 3 5leslsladls s 18 |5
m| 4| 5]|s]gls |55 515
o] S| 5|5 514 [51s5s16158
Tech Initials W gp|l® (= 1M [ D o)
Feeding Times: 0 1915 2 915 39 4 835" 5 345 6 XI5
700 W45 Jpoo Teud ‘15 153p
Comments: QA Check 1£S
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Nautilus Environmental

Washington Laboratory Fish Weights
5009 Pacific Hwy., E. Suite 2 Seven Day Chronic Bioassay
Tacoma, WA 98424
Client: hd / / a Species: _A. affinis
Sample ID:  [aJ¢ + T7St -7 - 04 oY TestNo: OBD7 -TO27
Congqr | cont. pan wt, pan + fish fish wt. # avg. per fish | avg. per conc.
@ # rep. | (gm) (gm) (mg) fish mg) (mg)
N |75 1 [o.0d0id [0.04350
28 | 2 |D.047\D.
% | 3 1903292004670
321 4 |0pHA26
22| 5 10.0430210.0555]
25| & | 1 003815 | p.04/3D
/ 2 _|o.04301 .
4 3 po2apb .
/lé 4 00%/50 00434
Z 5 Qﬂzg i
2.5 (9 | 1 MQ.Q:ZI[%
25 | 2 0048 §IL
le| 3 pod=sp 100
[ 4 083733
7 5 0.0414% 0.
25 2{p| 1 '%:Z#% 0.05(2]
-7 2 |p.D37
24 | 3 |92.085242]0.052T
o | 4 1003638 0 .04y3]
5 S .02 J
S0 |22 | 1 1004424005202
20| 2 |o. 004692
20 | 3 004139 [D.0475%
Zl | 4 0042700510l
[ 1 5 Podiz(pl (.0494
/oD | 2 | 1 10paq13] 004715
27| 2 100424, 0.05134
(Z| 3 i
[q 1 4 o .050
(91 S oo :
Tech Initials: 1#%

Date/Time in: Oven temp. (°C): QA check 175
Date/Time out: 4 Oven temp. (°C): b
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Appendix E
Bioassay Testing Checklists
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 48-HOUR STATIC-RENEWAL TEST USING AMERICAMYSIS BAHIA

_—
Sample ID Number: Wél‘ /5% - &7/4bg Date: 7 ﬁﬂ{ M /¢
Project Namexd LU Fprdpr bt Laboratory: = WY 11O LA 26,
EPA Test Method:_ Personnel: Zerb 74 repns Ene Jollfs

CHAIN-OF-CUSTODY Yes | No Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

NENIN N

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Mysids are 1-5 days old, within 24 hours of same age?

Mysids acclimated to 25 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Ten mysids added to test chamber?

NN AVANAVAN AN ACAYAYAYAVA

Environmental chamber at 25 + 1°C with 16 hours light/8 hours dark photoperiod?

HI-SHELLO001216
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YES

NO

COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

Mysids fed once daily

Surviving mysids counted?

Tanks cleaned?

Effluent renewal at 24 hours?

Test ended within 48 + 2 hours of start time?

NAYESANAYAEA

DATA REVIEW

Test acceptability criteria met?
e Mean control survival > 90%

Records are complete with no missing data?

NN

Comments:

48-Hour Static-Renewal Test using Americamysis bahia Page 2
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 96-HOUR STATIC-RENEWAL TEST USING MENIDIA BERYLLINA

Sample ID Number: I Té . /#08’ Date: 7//5}5' - 7
Project Name: Laboratory: ) W

EPA Test Method. Perspnnel: W" }%7

[4 L4

3 -R-02-012
(Clrcle method to yerify

CHAIN-OF-CUSTODY

Yes | No Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

ANV VAN

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

NN ANAN

Testing initiated within 36 hours of sample collection?

Fish are 9-14 days old, within 24 hours of same age?

N

Fish acclimated to 25 + 1°C? y
rp_w_f_LL
Randomization sheets prepared?

Control prepared?

<
i
&

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

s &

| ”#7%

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Ten fish added to test chamber?

NAYAIAYAANE

Environmental chamber at 25 + 1°C with 16 hours light/8 hours dark photoperiod?

96-Hour Static-Renewal Test using Menidia beryllina Page 1 Gmgmmﬂnw
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YES

NO

COMMENT

DAILY MONITORING

Fed animals once prior to 48 hour renewal?

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

80% of test solution renewed at 48 hours?

Surviving fish counted?

Tanks cleaned?

ﬂWw

Test ended within 96 + 2 hours of start time?

SN NN NS

DATA REVIEW

Test acceptability criteria met?
o Mean control survival > 90%

Records are complete with no missing data?

NN

HI-SHELL001219
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WET TESTING BIOASSAY CHECKLIST

MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH AMERICAMYSIS BAHIA

Sample ID Number:;

ﬁsé; 1- D7M40%

=S Tz
1-R-02-014, method
(Circle method to verify’

Laboratory:

EPA Test Method: EP

~.

Date: 7/5/0 g 5
7.0_ Perso%el: AT

CHAIN-OF-CUSTODY

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 + 2ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Test animals are 7 days old, within 24 hours of same age?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Mysids added to test chambers?

BAY
Environmental chamber set to 26°C/With 16 hours light/8 hours dark photoperiod?

NI AN AN YA YAV AN ANANANRYAN

HI-SHELL001220
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.YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

90% test solution renewals conducted?

Surviving mysids counted daily?

Mysids fed twice a day on Days 1-6?

Mysids dried on Day 7?

NEIARIAYARYA

Mysid weights measured?

DATA REVIEW

Test acceptability criteria met?

e Mean control survival > 80%

e Average dry weight > 0.20 mg per surviving mysid in control
Records are complete with no missing data?

N\

\

Comments:

7 Day Static-Renewal Test with Americamysis bahia Page 2 GEOENGINEERS a
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH ATHERINOPS AFFINIS

&%7/'07/4@$/ ) Date:___ 7 08/ 2
APOES Tzs13 Laboratory: /%ﬁzu b" wa

6 Personnel: M/ dtesr M4

Sample ID Number:

(Circle method to veri

CHAIN-OF-CUSTODY Yes | No comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

e
v
Is the COC form completely filled out, signed, and dated? /

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 & 1ppt or 34 + 2 ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Test animals are 9-15 days old?

Fish acclimated to 20 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
arameters?

Fish added to test chamber?

7 B
H o D8

N \\\\\\\‘\\ NN

Environmental chamber at 20 + 1°C with 16 hours light/8 hours dark photoperiod?

7 Day Static-Renewal Test with Atherinops affinis Page 1 GEoENGmEEng_//-
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YES

NO

COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured prior to water change and after water

change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

-

80% test solution renewals conducted?

Surviving fish counted daily?

Fish fed once a day on Days 1-6?

Fish dried on Day 77

Fish weights measured?

NEAVAVANBIR

DATA REVIEW

Test acceptability criteria met?
e Mean control survival > 80%
o Average dry weight >0.50 mg for 7-day fish larvae (dried immediately)

Records are complete with no missing data?

NN

Comments:

HI-SHELL001223
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Appendix F
Sample Check-In Sheet
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Nautilus Environmental
5009 Pacific Hwy East, Ste. 2
Tacoma, WA 98424

cient: PES Enviwonmentd_[shet] Harbor lslarat

Sample iD: WET TEST | - 071405

Test ID No(s).:

Sample Check-In Information

My-c
Tests Performed: M v ,ub ’a,, Ad -C~ Sample Description:

COC Complete? YorN

1y 2_\7[ i\
-I;ilntratlon?

Pore“Snze' :
ngaguis_ms or: Debris

Length of rme

Sample ID: \WET 57 -1 IVEWET Test~ 2=, | S e
Log-in No. (07-xax):|  0%-)9<f pg-195 | pg-283
Sample Collection Date & Time:| -7 /,.//05' /ovd 7/, Lla? p%onl 1 /;370«3 7/5
Sample Receipt Date & Time: 7/; -/ /pg 1o403)) klog 1003 //9//08/65
Check-in Temperature (°C) 9,1 LQ.O
Temperature OK? (y N, /Y N F N
DO (mglL) 48 “Y.5 4.4
pHunits) | (0.9 1l 093
Conductivity (uS/cm) ab Kl %(5
Salinity (ppt) —_— —_— Ea
Tit. Vol / Sam. Vol. / Alkalinity (mgiL)* | 1..] | 75 15, 1,2, 1 25 145|1-31 25152 /
Tit. Vol. / Sam. Vol. / Hardness (mg/L)**| |\ | 26 144|).4 1 25 154 .41 25 15, /
Total Chiorine (mg/L) <0.03 L.2.03 LD.03
Total Ammonia (mgiL) /1.0 4.0 .0
Technician Initials » 6 P 76

S min

A4
* = mglL as CaCOj, “= Measured for freshwater samples only, NA = Not Applicable,
NM = Not Measured

- Final.po:" 6.4
Finaf“ pH: 8,2

Freshwater Tests: LR
Control/Dilution Water Source: testtype: 82 (DMW) MHW Other: _______ Alkalinity: Hardness: ‘Ha‘rdno}ssi Adjustment?
Control/Dilution Water Source: testtype: ____ 8:2(DMW) MHW Other. _______ Alkalinity: Hardness: if adi;n,ste.’c‘!’, please see worksheet
Additionai Control? Y N = Alkalinity: Hardness: for-details.
Marine Tests: :
Control/Dilution Water Source: test type: A/ d  NATsw Alkalinity: l2_17£ Salinity: 28.2
Control/Dilution Water Source: testtype:_  ARTSW  NATSW Alkalinity: Salinity: Sub-samples. for-additional chemistry:
Additional Control? Y E = Alkalinity: Salinity:
Sample Salted w/ artificial salt? Y If yes, what ppt? @ test type: M/
Sample salted whbrine? Y N If yes, what ppt? test type:

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collection time, 0-12°C if effluent received within

4 hours of collection time, and 0-6°C for all other samples.

Qc Check: [ XS
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Appendix G
Chain-of-Custody Forms
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[ CALIFORNIA MHINGTON (3 BRITISH COLUMBIA Chuin Of CUS'Ody

5550 Morehouse Drive « Suite 150 5009 Pocfic Highway East» Suite 2 8664 Commerce Court
Son Diego, Catfomia 92121 Tocoma, Washington 98424 Burnaby, Brifish Columbia, Canada V5A 4N3

Phone 858.5687.7333 Phone 253.922.4296 Phone 604.420.877 7/( L/ / g / l
Fax 858.587.3961 Fox 253.922.5814 Fax 604.357%/\ Date 0 Page of

¥
\ 7
Sample Collection by: PES PV t‘fc‘nMe/\‘/‘R[ ( ‘Zussd/ S fof (€n ) S 3@ ANALYSES REQUIRED
Report fo: . . nvoice fo: . !
ooy B PES Voo Bfcumeny TE5_ Eviconmadial W
Address_\ &4~ FDM r”\ k U/‘:' ‘ gk (25Y Address Same - %\ 1§
City %}%? state WA 70 98/ 1 | ciy State Zip N
Contact __\ i m Contact \‘\ ‘3
Phone/Emoil [2 069') S99~ Z‘[ go Phone/Email § & ‘§
CONTAINER | NUMBER OF SR §
SAMPLE ID DATE :ﬁhﬁg MATRIX | <O | SRR COMMENTS % S \‘\
~BAA AT | %{/@’ oo| W P0/7 / || X
el Tec)-| o9y | 7O
PROJECT INFORMATION RELINQUISHED BY (CLEENT) RELINGQUISHED BY (COURIER)
CLENT /\Q/(/( : p)
2 e PR
PO.NO. : A | [rEm— =
| Bugell Stolben Fifg | o
5 Cruinment] [

Lz R

tracted.

LSRR

otherwise

DISTRIBUTION: WHITE - Nautilus Environmental, COLOR - Originator

Additional costs may be required for sample disposal or storage. Net 30 unless con

HI-SHELL001227



W Autilus 6mwonmenta\l

Chain of Custody

HI-SHELL 001228

Addlhoncl costs may be mqunred for sample disposul or storage. Net 30 unless oiherw:se conlmded

(O CALIFORNIA WSHINGTON [J BRITISH COLUMBIA
5550 Morehouse Drive « Suite 150 5009 Podfic Highway East« Suite 2 8664 Commerce Court
San Diego, Colfomio 92121 Tacoma, Weshington 98424 Burnaby, Brifish Columbio, Canada V5A 4N3
Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.8773 , 9
Fax 858.587.3961 Fox 253.922.5814 Fax 604.357.136 Date é [#] Page of
Sample Collection bﬁw3 Enyiren pentold % ANALYSES REQUIRED
Report to: Invoice to:
Compony /bf\ H\Q/\)ﬂl‘ Company .pés E ‘\fo MM&V‘C‘GA
Address tq’(g 4y{b U“L Ste. [—27 §© Address L AANR \L
Gy %xtadtt e, site WY _7ip_ Q46 | ciy State Zip
oo It Ul Lmnair Cone @@
Phone/Email 7/0(2, <M/ 19 % Phone/Email \L .:' J
SAMPLE ID DATE TIME MATRIX CONWT?'ENER m COMMENTS §) §‘ §
- z | 'X
werleg-2 03 Vbl 0900 W ?oh‘l‘ l L
PROJECT INFORMATION RELINQUISHED BY (COURIER)
CLENT | ' l LO/ 0 —
’ E E ime) | (Signature) ime
PO NOS i i) tod Narme] (Do)
e * y S {Date} | ({Printed Name e
A oot ENV onnenia!
SHIPPED YIA: ’| {Company] {Company)
: RECEIVED BY (COURIER)
{Signature)
*] {Printed Name)
{Company)




W autilus Envivonmental

Chain of Custody

R A ]

EINSTRUCTIONS/CO
St e

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted.

HI-SHELL 001229

Tfa/\ or"‘f L ES

| B ] CALIFORNIA [ WASHINGTON ] BRITISH COLUMBIA
(> 5550 Morehouse Drive « Suife 150 5009 Poic Highway East Sute 2 8664 Commerce Court
53 S Diego, Cafomio 92121 Tacoma, Washingfon 98424 Burnaby, Brifish Columbio, Canada V5A 4N3
Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.
. Fax 858.567.3961 Fmx 253.922.5814 Fax 604.357. \S Page
Sample Collection by: Z“S M =delsen, Fes Envirea s AT | § ANALYSES REQUIRED
Report to: : ; Invoice to: . J
Company ?és Z/\ l/((O/“ ”’\~€r\4‘\ ’ Company >€Y E}\"/( foﬂ”\‘@/\ 4‘1 ’ \‘\‘
address [LAS 4T AR, <de. (35D | Address s,
City NV spre VUA 7o 486 [ | city State Zip 1\3 S
Contact [ AL Contact \\
Phone/Email 70 b « S ch ‘;4 g0 Phone/Email ‘T\&)\ +
SAMPLE ID DATE | TIME | MATRIX | CONNER | NuveeR o COMMENTS % é\ e
WedTes -3- 07/oy 74 oqe] W | Py | V X
PROJECT INFORMATION 27| REUNQUISHED BY (C RELINQUISHED BY (COURIER)
—7 I3, —
CUENT [ S/ = ” 5 / QNN
=L iSianahyrd {Signature) {Time}
= Nf}@( Hork, T @‘1% : coll Stofsen LB
(Pnnhd Nome (Date) | (Printed Name) {Date}
€285 00/(.0(
SHIPPED VIA:

et
=

iz X
;-dJeffafaa
"K

DISIRIBUTION WHITE Nautilus Envmonmenial COLOR - Onglnctor



